Background
The Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC VII) recommended lifestyle interventions, either with or without pharmacologic treatment, for all patients with high blood pressure. The objective of this study is to determine the association of physicians' personal habits with their attitudes and behaviors regarding JNC VII lifestyle modification guidelines.
METHodS
One thousand primary care physicians completed DocStyles 2010, a voluntary web-based survey designed to provide insight into physician attitudes and behaviors regarding various health issues.
rESuLTS
The respondents' average age was 45.3 years, and 68% were male. In regards to physician behavior, 4.0% smoked at least once a week, 38.6% ate ≥5 cups of fruits and/or vegetables ≥5 days/week, and 27.4% exercised ≥5 days/week. When asked about specific types of advice offered to their hypertensive patients, physicians reported recommending that their patients eat a healthy diet (92.2%), or cut down on salt (96.1%), or attain or maintain a healthy weight (94.8%), or limit the use of alcohol (75.4%), or be physically active (94.4%). Collectively, 66.5% made all 5 lifestyle modification recommendations. Nonsmoking physicians were more likely to recommend each lifestyle intervention to their hypertensive patients. Those who exercised at least 1 day per week were more likely to recommend limiting alcohol use.
concLuSionS
The probability of recommending all 5 JNC VII interventions was greater for physicians who were nonsmoking and who exercised at least 1 day a week.
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Cardiovascular disease is the leading cause of mortality in the United States, accounting for 33.6% of all deaths in 2007, or 1 in every 2.9 deaths in the United States. 1 Hypertension, defined as having a systolic blood pressure ≥140 mm Hg or a diastolic blood pressure ≥90 mm Hg or taking high blood pressure medication, affects about 29% of adults aged ≥18 years and is associated with increased risk of coronary heart disease, renal disease, and stroke, as well as shorter overall life expectancy. [1] [2] [3] [4] [5] The 2011 Statistical Update published by the American Heart Association used the 2007 Medical Expenditure Panel Survey (MEPS) data to estimate direct costs associated with hypertensive disease at $40.6 billion, making it the seventh most expensive diagnosis for the United States. 1 Despite its seriousness, hypertension can usually be managed through a combination of lifestyle interventions and medications. The most recent national guidelines for hypertension management were published in 2003 in the Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC VII). 6, 7 This report provided lifestyle modification recommendations for patients, which include maintaining a normal body weight (body mass index 18.5-24.9 kg/m 2 ), adopting the Dietary Approaches to Stop Hypertension (DASH) eating plan, limiting dietary sodium intake (maximum 2.4 g sodium per day), engaging in regular aerobic physical activity for at least thirty minutes per day for most days of the week, and moderating alcohol consumption. Lifestyle interventions, either with or without pharmacologic treatment, are recommended for all patients with blood pressures >120/80 mm Hg.
Healthcare professionals can motivate patients to implement lifestyle modifications. Adults who recall being given advice by a doctor or other health professional were more likely to change their eating habits, exercise, and/or reduce their sodium and alcohol intake. [8] [9] [10] [11] Primary care physicians identify lifestyle counseling as a key area of their work; 12, 13 however, nutrition counseling occurred in only 30%-35% of office visits and exercise counseling in 21%-26% of office visits. [13] [14] [15] The objective of this study is to assess physicians' attitudes and behaviors about hypertension counseling and determine the association of physicians' characteristics, including sociodemographic characteristics and personal habits, with their adherence to JNC VII lifestyle recommendation guidelines, using the DocStyles survey.
METHodS
DocStyles 2010 was conducted in July 2010 by Porter Novelli, a public relations firm that has a specialty practice in health and social marketing. It is a voluntary, 30-minute, web-based assessment of the attitudes and behavior of health-care professionals on a variety of health-related topics. Respondents were not required to complete the survey but were paid an honorarium of $40-$60 for doing so. The physician samples were drawn from the Epocrates Honors Panel, an opt-in, verified panel of >168,000 actively practicing US medical professionals. Screening questions selected only physicians who had been practicing for at least 3 years and continued to see patients on a routine basis. Epocrates randomly selected a sample of eligible physicians from their main database to load into an invitation database. This invited sample was drawn to match the American Medical Association (AMA) master file proportions for age, gender, and region. Identities were verified by crosschecking their names, birthdates, medical school, and medical school graduation date against the AMA's master file. A quota was set to reach 1,000 primary care physicians. The results of the DocStyles survey obtained by the Centers for Disease Control and Prevention (CDC) did not contain any personal identifiers.
Standard items in the DocStyles survey include physician demographics (age, gender, race, and ethnicity) and practice setting (number of years practiced, main work setting, privileges at a teaching hospital, and financial status of patients). Respondents who answered "yes" to Hispanic origin were always classified as Hispanic. For those who answered "no, " they were further divided according to race.
Health and behavior characteristics of physicians include their body mass index (BMI, calculated by self-reported weight and height and classified as "Underweight" if BMI < 18.5, "Normal Weight" if 18.5 ≤ BMI < 25.0, "Overweight" if 25.0 ≤ BMI < 30.0, and "Obese" if BMI ≥ 30.0), as well as how many days per week they smoke (0, ≥ 1), exercise so that their heart rate is up for at least 30 minutes (0, 1-4, 5-7), and eat at least five cups of fruits and/or vegetables (0, 1-4, 5-7).
Regarding attitudes about advice to reduce and control high blood pressure, physicians were asked whether they recommend that their adult patients with hypertension eat a healthy diet, cut down on salt, attain or maintain a healthy weight, limit the use of alcohol, and/or be physical active. Primary care physicians were considered to follow JNC VII guidelines for lifestyle intervention if they reported providing all of the advice listed above.
Analyses were performed using SAS software (version 9.2, SAS Institute, Cary, NC). Descriptive statistics and percentages of respondents who follow JNC VII guidelines were generated. Student t tests and chi-square tests were performed to assess any between-group differences as determined by P < 0.05. Multivariate logistic regression was performed, and variables with P < 0.1 in univariate analyses were included in the logistic regression model. Odds ratios and 95% confidence intervals were calculated for the likelihood of a physician giving advice consistent with JNC VII guidelines. Variables included in the models were age, teaching privileges, exercise, fruit and vegetable consumption, and smoking habits.
rESuLTS
For DocStyles 2010, 1,877 primary care physicians were invited to participate to fulfill the quota of 1,000 complete surveys, leading to a calculated 45.2% response rate (calculated by Porter Novelli via a formula designed to accurately reflect Internet research response rates). Of the 877 nonresponders, 60 did not complete the survey in its entirety, 30 did not fulfill the screening questions, 13 responded after the quota was met, and 774 either ignored the invitation or tried to respond after the survey was closed. Table 1 shows how the DocStyles respondents compare with those from the AMA's master file. Of these 1,000 physicians, 68% were male, and 32% were female. The average age of respondents was 45.3 years (range, 27-76), and they averaged 14.5 years in practice (range, 3-42). By region, 23% were in the Northeast, 21% in the Midwest, 35% in the South, and 21% in the West. In comparison, the AMA master file showed a gender distribution of 69% male and 31% female, an average age of 48.8 years, and a regional distribution of 22% in the Northeast, 22% in the Midwest, 34% in the South, and 22% in the West.
Further breakdown of primary care doctor characteristics is shown in Table 2 . Most physicians identified themselves as non-Hispanic White (70.0%), followed by non-Hispanic Asian (18.4%). The mean BMI was 25.6, with a range from 16.6 to 47.3; 1 BMI was excluded due to extremely low weight (26.4 kg). Less than 50% of physicians were of normal body weight. In terms of practice type, 54.0% of primary care doctors had privileges at a teaching hospital, and 59.8% worked in a group setting. In regards to physician behavior, 4.0% smoked at least once a week, 38.6% ate at least 5 cups of fruits or vegetables for >5 days per week, and 27.4% exercised >5 days per week. Although there was a borderline significant relationship between age and amount of exercise reported (P = 0.045), there was no statistically significant relationship between age and smoking status (P = 0.83). Most respondents (70.2%) recalled receiving health-related information from the CDC.
When physicians were asked about specific types of advice they offered to their hypertensive patients, 92.2% reported recommending eating a healthy diet, 96.1% recommended cutting down on salt, 94.8% recommended attaining or maintaining a healthy weight, 75.4% recommended limiting the use of alcohol, and 94.4% recommended being physically active. Collectively, 66.5% made all 5 lifestyle modification recommendations. Physicians' sex, race/ethnicity, and BMI were not associated with their recommendations for lifestyle intervention. Table 3 shows the association between physician characteristics and each lifestyle recommendation. Younger physicians were more likely to recommend eating a healthy diet (P < 0.001), whereas older physicians were more inclined to counsel their patients on limiting the use of alcohol (P < 0.001). Fewer physicians with teaching privileges advised their patients to attain or maintain a healthy weight (92.8% vs 96.5%; P = 0.0095) or exercise (91.7% vs 96.7%; P = 0.0007); however, there were no significant differences between the groups in advising patients to eat a healthy diet (90.4% vs 93.7%; P = 0.05), cut down on salt (96.1% vs 96.1%; P = 0.98), or limit the use of alcohol (73.0% vs 77.4%, P = 0.11). There was no statistically significant relationship between patient financial situation and how likely doctors were to make each individual recommendation. Primary care physicians who exercised more frequently and ate additional servings of fruits and vegetables tended to counsel their patients more on limiting alcohol (P < 0.001). Nonsmoking physicians were more likely to make each healthy behavior recommendation than those who smoked.
Eight variables with unadjusted P < 0.1 were considered in the logistic regression model: age, teaching hospital privileges, main work setting, patient socioeconomic status, exercise, eating fruits and vegetables, smoking, and information from the CDC. We dropped number of years in practice from the multivariate analysis, given that there was a high correlation between the physician's age and number of years in practice (r = 0.89; P < 0.0001). Three factors (main work setting, patient socioeconomic status, and information from the CDC) did not contribute significantly to the model. Adjusted odds ratios and 95% confidence intervals of the five contributors are presented in Table 4 . Physicians who were aged 40-49 years had 58% greater odds to follow JNC VII guidelines than those aged <40 years. The likelihood of recommending all 5 lifestyle interventions increased with both the physician exercising at least once per week and not having smoked. In contrast, those with teaching privileges had lower odds of making all the recommendations in the JNC VII guidelines. 
diScuSSion
This national survey gathers data on the behavior and attitudes of primary care physicians. Our analysis showed that >90% of physicians reported recommending that their hypertensive patients eat a healthy diet, or cut down on salt, or attain or maintain a healthy weight, or exercise regularly; about 75% recommended moderating alcohol consumption. However, only 66.5% of respondents proposed all 5 lifestyle modifications to their hypertensive patients in accordance with JNC VII guidelines. Older physicians, as well as those who engaged in some exercise and ate a healthier diet, were more likely to counsel their patients on limiting the use of alcohol. Nonsmoking doctors were more likely to recommend all 5 JNC VII lifestyle interventions. Of adults diagnosed with hypertension, only 24.4% reported eating fruits and vegetables regularly, and 40.3% reported meeting recommended activity levels. 16, 17 Considering that >90% of primary care physicians in our study reported that they made nutrition and exercise recommendations to their hypertensive patients, there are several barriers between physician perception and patient action. First, what doctors perceive in their daily practice may be different from what they actually do in an individual patient visit. Studies on physician action suggest that less than half of physicians incorporate prevention guidelines into their practice. 18, 19 Many obstacles to effective lifestyle modification counseling have been identified, including lack of time, reimbursement, and training, as well as physician skepticism regarding patient adherence. 12, 18, 20, 21 Primary care doctors also may not have a thorough understanding of the national guidelines. Although most are aware of the guidelines published by the Joint National Committee, [18] [19] [20] one study reported that only about 30% of physicians had actually read the JNC VII article. 22 Additionally, although physicians may report offering advice regarding specific lifestyle interventions, they may not counsel all of their hypertensive patients on the same topic during each and every visit. As a result, patients may either discount or forget entirely about previous recommendations. For example, although 92% of physicians in our study reported telling their hypertensive patients to eat a healthy diet, other studies showed that 34%-74% of hypertensive patients recalled receiving nutritional advice. 23, 24 Finally, there remains a barrier between patients receiving counseling and implementing lifestyle changes.
There are limitations to the DocStyles data. This database does not include all doctors practicing in the United States because participation was voluntary and the selection of primary care physicians was limited to a quota of 1,000 respondents. The surveys also contain self-reported data, which can lead to over-or under-reporting due to factors such as social desirability and misperception of one's own behavior pattern. In fact, the high proportion reporting counseling suggested that physicians overestimated their counseling behavior. Selfreported data validity also depends on the questions asked, and because the DocStyles survey asked about lifestyle intervention topics in general terms, it is not clear how often physicians recommend lifestyle modifications to each patient or to what degree of enthusiasm or specificity the recommendations are made. Additionally, as a web-based survey, it requires physicians to have Internet access and be comfortable using web-based applications. This may, therefore, bias the selection to physicians who are younger, live in more populous areas, or are more technologically adept. In fact, respondents in our survey sample were younger than the physicians in the AMA master file. DocStyles was not assessed for validity or reliability; however, it was developed with input from experts in both public health and clinical medicine. In addition, DocStyles is a large, general, national survey conducted annually. As a result, it provides up-to-date information and allows monitoring of changes in physician attitudes and behavior over time.
More than one half of hypertensive adults in the United States have uncontrolled blood pressure. 2 Earlier studies showed that physicians with healthier lifestyle habits are more likely to counsel patients regarding smoking, exercise, weight, and alcohol consumption. 12, [25] [26] [27] [28] [29] [30] In our study, physicians who did not smoke were 2.4 times more likely to make lifestyle recommendations consistent with the JNC VII guidelines than physicians who smoked. In addition, fewer doctors reported counseling their hypertensive patients on moderation of alcohol use than on any other intervention. Recommending patients to limit the use of alcohol was strongly associated with primary care physician nonsmoking and exercising. Therefore, interventions to promote more physician exercising could increase recommendations to limit alcohol use, and interventions to limit smoking could lead to more of these physicians recommending all 5 of the lifestyle modifications to their hypertensive patients.
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